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ANDA 74-846

Invamed Inc.
Attention: Mahendra Patel, Ph.D.

2400 Route 130 North FEE 28 ius7
Dayton, NJ 08810 e T
|1 PYYY Y Y Y O O [ TN [ Y

Dear Sir:

This is in reference to your abbreviated new drug application
dated February 1, 1996, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Etodolac Tabiets,
400 mg. :

Reference is also made to your amendments dated August 6, 1996,
and February 8, 14, 18, 24, 25, and 28, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Etodolac Tablets, 400 mg to be biocequivalent and,
therefore, therapeutically equivalent to the listed drug (Lodine®
Tablets, 400 mg of Wyeth Ayerst Laboratories, Inc.). Your
dissolution testing should be incorporated into the stability and

quality control program using the same method proposed in your
application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of .
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

Roger L. Williams, M.D.

Deputy Center Director for
Pharmaceutical Science

Center for Drug Evaluation and Research
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The molecular tormula for etodolac is
C17Hz)NOy. The molecutar weight of the
base is 2%7 37. It has a pKa of 4.65
and an n-octanol:water pariition coal-
ficient of 11.4 al pH 7.4. Etodotac is a
while crystalline compound, insoluble
in water but soluble in alcohols, chioro-
form, dimethy) sulfoxide, and aqueous
polyethylene glycol

Each tabiet, tor oul administration,
contains 400 mg of stodolac. In addi-
tion, sach tabiet contains the following
inactive ingredients: D&C Yaliow No.

10 aluminum lake. hydroxypropyl

Ilclou

callutose, m glycol, -

bate 80, povidone, sadivm m':.o m-

llll synthetic v-ﬁo- Won oxide and
ivm dioxide.

cuual Pharmaceisgy
PHARMACOLOGY

Etodolac is a aonsteroidal anti-inflam-
matory #rug (NSAID) that umblts antl-

pYesic, &

activities in animal mls The mech-
anism of action of etodolac, like that
of other NSAIDS, is mot known but is
believed 1o be associated with the inhi-
bition of prosiagiandin biosynthesis.
Etodolac is 3 racemic mbxture of [+]A-
and [+] As with other N
it has been gsmoastraled in animals
that the {+]5-form is biclogically active
Both santiomers are stable 3nd thers
is no |-]R to [+]S conversion in vivo.
PHARMAGCOOYNAMICS
Assigesia was gemenstrable 172 hour
foliowing single deses of 200 to 400 mg
stodolac, with the nu oftect occurring
in 1 10 2 howrs. The analgesic effect

neratly lasied for 4 10 & hours (see
Cllllﬂl Trisle).
PHARMACOKINETICS
The pharmacokinetics of stodolac have
been avaluated in 267 normai subjects,
44 elderty patients (>65 years old)._19
patients with reaal failure (creatinine
clearance 37 10 88 mi/min), 9 patients
on hemodialysis, and 10 patients with
compensated hepatic cirrhosis.
Etodolac. whan administered orally,
axhibits kinetics that sre well described
by 3 twe-compartment model with first-
order absorption.
Etedolac has no apparent pharmaco-
Kinetic intersction when administered
wilh phenytoia, giyburide, lurosemide
or hydrochorottuazide.
ABSORPTION
E:mnummm:nu-

Systomic
from either the tadiet or tablet formuia-
tion, 15 2t least 80%. Elodolac does nol
wndaran einnitiran) fircl-nass melabo-
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Imoweied anauyospye,

Antacid Ettocts

The extent pr absorption of stodolac Is
ROt atfected when Ctodolac is agminis.
tered with an antacig. Coadministration
with an antacig decreasss the peak
concentration feached by abgyt 1510
20%, with no measurable effoct on time-
to-peak.

Food Effects

The extent of absorption of stodolac is
Rot atfacted whep elodolac is agmin.
81100 after 3 meg. Food intaks. Now-
V1. reduces the pegy Concentration
Tached by upmxi"\lwy one half ang
increases the time-1o-peak Concentra-
tion by 1.4 10 3.8 houry.

Distrivution

Metatolism
Etodolac g extensively metabolized in
the fiver, with fenai elimination of
olodolac ang s Mmetabolites being the
orimary rauty of OXCrotion. The inter.
Subject variabliity of Stodolac plasmy
lovels, gchigyeg after fecommended
doses, is substantia|.
Protein Binding
Data trom i Vitro studies, using peak
serum concentrations at reported they-
peutic doses in humans, show tha the
etodolac free fraction iy not Signiti-
attered i

fon, indomethacin, Aaproxss. pirgx.
cam, :molprmmiu. Olipizide, gty.
buride, i, and prodemeciq.

Elimination

The Dhsmﬂwuudm.
lolo-m‘:uum’ummm.
a8d terminal disposi half-ide 5 7.3
(2 4.0) hours. Approximately 72% of tae
Mwnimuqdoui:mhhl
mummo-q.wssu
the scministered goge:

- elodolac, enchanged ™
- Hodolic giscuronide - 13%
~ hydroxylated metabosinés
I'L.?’f.’?..am,/ 5%
= Mytroxylated metabolite
.::acmnn‘du 20%

-~ Wnideatified metabolites 3%
Fecal excretion accounted for 16% of
the dose.

SPECIAL POPULATIONS
Eiderty Pavieats
In chinical studies. etodolac clasrance
Was reduced by about 15% in older
pationts (65 yaars of age). In ihess
studies, age was shown not Lo have any
effact on stodoiac half-iite or protein
ing, and there was no change in
uw:m'l drug accumulation. No dnsa?:
adjustment is 1:“;?5'3 ;l'u;;:::‘r.y“.
iderly on the
mc:ict ‘Iy’ho alderly may need ‘wis ge
adjustment, however, on the bas"“c
body size (see Precautions—GERIA ot
POPULATION), as they may be ';n.m
sensitive to anlipv‘uﬂ(lul(a‘l:d.m':' Jocts
¢ patients
Uees SERATRIC POPUATION:

Renal impairment ] ,
Shldilos i:‘ patients with M||§-l0—qulv




~ #10d0lac, unchaaged 1%

- stodolac glucuronide 13%
~ hydroxylated melabelites
{6-. 7-, and 8-OH) 5%
- hydroxyiaied metabelite
glucuronides 20%

- wnidenlilied metabolites 0%
Fecal excretion accounted for 16% of
the dose.

SPECIAL POPULATIONS

Eiderty Patiants

In clinicai studies, etodotac clearance

was reduced by about 15% in older

patients (>65 ysars of age). In these

studles, age was shown ol 1o have any

sftect on stodolac hak-kfs or profein

binding, and thars was mo change in
rw accomelntion. Ko dosage

omnryumﬂum oo
Kinetics. The elderly may seed dosage
wmmutuum.::mm&ot
Sody size (300 Precautissn—GERIATRIC

. octs
uager patiests (see Precau-
I“Q—-GERIAU“C MD(I.ATIDN) *

Hepetic impacrmeont

no dosage adjustment is gonornlly
rlqulua in thig nholl population,
on
_hwalk tunction and M be reduced
in patients with severe hepatic failure.
Chaleat Trials
ANALGESIA
Comirotied ctinical m » anaigesia were
. doubie-blind,
paraliet studies in thres pain models,
including dental sxtractions. Tha anal-
gesic etfective dose tor stodolac estab-
lished in these acute pain models was
200 to 400 mg. The onset of anaigesia
occurred approximately 30 minutes atter
oral administration. 200 mg of elodolac
provided efticacy comparable 10 that
obtained with aspirin (650 mg). 400 mg
of stodotac provided efficacy compara-
ble 10 that oblained with acetaminophen
with codeine (600 mg + 60 mg). The
peak anaigesic eftact was detween 1 10
2 hours. Duration of relief averaged &
to 5 hours for 200 mg of elodolac
5 10 & hours for 400 mg of etodolac as
measured by when wpmxlmiuly hatt of
the patisnts required remedica
OSTEOARTHRITIS
The use of stodolac in managing the
signs and symptoms of osteoarthritis
of the hip or knes was assessed in
double-blind, randomized, controlled
clinical trials in 341 patisnts. In patients
with osteoarthritis of the knee, etodolac
in doses of 600 to 1000 mg/day, was
better than piacebo in two studies. The
clinical trials In osteoarthritis used b.i.d.
dosage ragim
Inglcalions and Usege
Etodolac tablets are indicated for acute
and long-term use in the management of
signs and symploms of osteoarthritis.
Etodolac tablets are aiso indicated for the
management of pain.
Contraingications
Etodolac is contraindicaled in patients
with known hypersensitivity 10 etodolac.
Etodolac shouid not be given 1o patisats
who have sxperienced asthama, witicaria,
ot other allerpic-type reactions aftes taking
aspirin or other NSAIDs. Severe, rarsly
fatal, anaphylactic-like reactions 10
atodolac have besn reporied in such
patients (see W: —ANAPHYLAC-
TOID REACTIONS).
Warsisgs
RISK OF GASTROMWTESTINAL (G) ULCER-
ATION, BLEEDING, AND PERFORATION
WITH NONSTEROIDAL ANTI-INFLAMMA-
TORY DRUG (NSAID) THERAPY.
Serious Gl toxicity, such as Sleeding,
wiceration, and perteration, can occur
at any time. with or witheut warning
Symploms. in patiants treated chroni-
cally wrth NSAIDs. Although minor upper
6! problems, such as dyspepsia, are
common, ususily developing early in
therapy. physicians should remain alert
for ulceration and bleeding in patients
-treated chronically with NSAIDs. even
in the absence of previous Gl-tract
symptoms. In patients obsarved in clin-
ical trials of such agents for several
months’ lo 2 years' duration, sympto-
matic upper G| ulcers, gross bieeding,
or perforation appear to oCcur in approx-
imately 1% of patients treated for 3 to
6 months and in about 2% to 4% of
patients treated for 1 year. Physicians
should Inform patients about the signs
snd/or symptoms of serious Gl toxic-
Rty and what
Studies to date have not identitied any
subset of patients not at risk of devel-
oping punuc uiceration and biseding.
Except for a prior history ef serious Gl
events and other risk factors known 1o
be associated with peptic vicer diseass,
such as aicaholism, smaoking, etc., no
risk factors (e.g.. age. sox) have bocn
associated with increased risk. Eiderty
or debilitated patients seem to tolerate
uiceration or bieeding less well than
other individuals, and most sponta-
nsous reports of fatal Gi aveats are in
this population. Studies 1o date are
incunclu:intcomm the relative risk
(ERIR in amtimimm moenb same




Subset of patiants AL al 113k of devel-
aping peplic uiceration and bleeding
Except for a prior Mistory of serious G

such as alcohoiism, smoking, etc.. mo
fisk factors (e.9.. age. sex) Aave deen
associated with increased risk. Eiderty
of debilitated patients saem 1o tolerate
uiceration or biseding less weit than
other jndividuals, and mest sponia-
8e0us reports of tatal Gl evests ace
this population. Studies 10 date are
inconclusive concerning the refative risk
of various NSAIDs in causing such reac-
tions. High doses of any NSAID prob-
ably carry a greator risk of these reac-
tions, although controlled clinical trials
showing this do not exist in most cases.
In cons: Jering the use of relatively large
doses (within the recommendgd dosage
range), sutficient benefit shouid be
anticipated to offset the potential
increased risk of 61 loxicity.
ANAPHYLACTOID REACTIONS
Anaphytactond reactions may occur in
patients withaut prior exposure to
stodolac. Etodolac i

to patients with the aspiria triad. The
triad typically occurs in asthmatic
patients who sxperience rhvinitis with
of withowt masal polyps. who exhidit
severe, pelenatially fatal brmﬁownn:
after taking aspiria or other aoasteroida
anti-inflamematory drugs. Fatal reactions
have been reported in such patients
(see Contraiadications and Precau-
Hens—Pre-axisting Asthma). Emergency
help shouid be sought in cases where
an angphylactoid reaction occurs.
ADVANCED RENAL DISEASE

In cases with advanced kidney disease,
a3 with other NSAIDs, trestment with
stodolac should only be Initiated with
Close monitoring of the patient's kidney
function (see Precastiens— Renal Effacts).
PREGNANCY

In late pregaancy. as with other NSAIDS,

otodolac should be avoided because it
may cause premature closure of the ductus

(see P
Etfects—Pregnancy Category ().
Precastises
GENERAL PRECAUTIONS
Renat Ettects
As with other NSAIDS, fony-term admin-
istration of stodolac 10 rats has resultad
in renal papillary necrosis and other
enal _madullary :na!wu Renal peivic

y . a
3pontaneous change occurring with vari-
able frequency, was observed with
increased frequency in treated male rats
in a 2-year chronic sludy.

A second form of renal toxicity encoun-
tered with etodolac, as with other
HSAIDg, is ssen in patients with condi-
tions in which renal prostaglanding have
4 5upportive role in the maintenance of
renal pertusion. In these patients, ad-
miaistration of a nonsteroidat anti-
i‘nllammalovy drnq may cause a dose-
in i

formation and, secondarily, in ranal
blood fiow, which may pracipitate overt
renal decompensation. Patients at great-
est risk of this reaction are thoss with
impaired renal function, heart tailure,
or liver dysfunction; those taking diyret-
ics: and the elderly. Discontinuation of
nonstercidal anti-inflammatory drug
therapy is usually toliowed by recov-
ery to the pretreatment state.

Etodolac metabolites sre eliminated pri-
marily by the kidneys. The axtent 1o which

ith other

whose mstaboiites are excreted by the
kidney, the possibility that adverss eac-
tions (not listed in Adverse Reactioas)
may be attributable 10 these metaboiites
should be considered.

Hepatic Effscts

Borderline elevations of one or more
liver tests may occur in up to 15% of
patients taking NSAIDs including eto-
dolac. These abnormalities may disap-
pear, remain essentially unchanged. or
progress with continued therapy. Mean-
ingful elevations of ALT or AST {approx-
imately three or more times the upper
limit of normat} have been reported in
approximately 1% of patients in clini-
cal trials with etodolac. A patient with
symptoms and/or signs suggesting liver
dysfunction, or in whom an abnormal
liver test has occurred, shouid be eval-
uated for evidence of the development
of 3 more severe hapatic reaction while
©on therapy with stodolac. Rars cases of
liver necrosis and hapatic failure. some
of them with fatal outcomes have been
reported. it m $4gns and symptoms

consistent )
O if systemic manifestations occur (9.g..
0sinophilid. rash, #1c.}, etodotac should
be WP!M
Hematological Effects
Anemia is sometimes seen in patients
veceiving NSAIDs inciuding elodoiac.
This may be due to fluid retention, GI
blood loss, or an incompletely described
effect upon erythropoissis. Patients on
long-term treatment with NSAIDS, inclug-
ing stodolac, should have their hemo-
globin or hematocrit checked if they
exhibit any signs or symptoms of anemia.
All drugs which inhibit the biosynthe-
sls of prostaglandins may interfere to
some extent with plateiet funclion and
vascular responses 1o bleeding.

Fluid Retention and Edema

Fluld retention snd edema have besn
observed in Some patients taking
NSAIDs, including etodolac. Therelore,
otodolac shouid be used with caulion
in patiants with Huid ratention, hyper-
tension, or heart failure.

Pre-existing Asthma

of patients with asthma may

m‘n;:::in-sp.:silivl asthma. The use

of agpirin in palients with aspirin-sensi-
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o bver ; those taking Swiet-
ics; and the eiderty. Oiscontinuation of
nonsteroidal anti-inflammatory dreg
theragy Is usually foliowed by recev-
ory to the pretreatment state.

Etodolac metabolites ars eliminated pri-
marily by the kidnays. The extent 1o which
the inactive glucuronide metabolites may
accumulate in pationts with renal failure
has not been studied. As with other drugs
whose metabolites are excreted by the
kidney, the possibility that adverse reac-
tions (not listed in Adverse Reactiess)
may be attributable to these metabolites

" should be conidered.

Hepatic Effects

Borderline elevations of ane or more
liver tasts may occur in up lo 15% of
patients taking NSAIDs including oto-
dolac. These abnormalities may disap-
pear, remain essentially uunnood.zr

e clitel sk and SYmptomS
reported. nical signs and
consistent with lm:odlmu devaiop,
or if systemic manifestations occur (9.9..
sosinophilia, rash, etc.), stodolac should
be discontinued.
Hematological Effects
Anemlp is sometimes seen in patients
receiving NSAIDs including stodolac.
This may be due to fiuid retention, 6}
hiood loss, of an incompletety described
stfoct upon erythropolesis. Patients on
long-term treaiment with NSAIDS, includ-
ng !todohc. should have their hemo-
globin or hematocrit checked it they
wxchibit any signs or symptoms of anemia.
ANl drugs which inhibit the biosynthe-
sis of prostaglandins may interfere to
some extent with platelet function and
vasculat responses to bleeding.
Fluid Retention and Edema
Fiuid retention and edoma have basn
observed in some patients taking
MSAIDs, including stodolac. Therefore,
etodolac should be used with caution
in patients with tuid retention, hyper-
tension, or heart failure.
Pra-existing Asthma
About 10% of patients with asthma may
have aspirin-sensitive asthma. The use
of aspirin In patients with aspirin-sensi-
1ive asthmas has been associated with
severa bronchospasm which can be
{atal. Since €ross reactivity, including
bronchospasm, between asplein and
other nonsteroidal anti-intlammatoty
drugs has been reported in such aspirin-
sansitive patients, etodolac shoutd not
be administered t0 patients with this
torm of aspifin sensitivity and should
b usad with caution in all patients with
pre-existing asthma.
INFORMATION FOR PATIENTS
Etodolac, like other drugs of its class,
can causs discomiont and, rarely, more
serious side etfects, such as gastroin-
{estinal bieeding, which may result in
hospitalization and even tatat outcomes.
Physicians may wish to discuss with
their patients the potential risks (soe
Warsiags, Precantions. Adverse Raac-
tieas) and likety benalits of nonsteroidal
anti-inflammatory drug treatment.
Patients on etodolac shouid report t0
their physicians signs ot symptoms of
gastrointestinal uiceration of bieeding,
biurred vision or othar aye symploms,
skin rash, weight gain, or adema.
facause serious na:tmlnlnlinal tract
ulcerations and biseding can occur with-
out warning symptoms. physicians
should follow chronically {raated pationts
for the signs and symptoms of uicena-




tions and blesding and should inform
them of the importance of this follow-
up (see Waralags—RISK OF GI ULCER-
ATION, BLEEDING AND PERFORATION
WITH NONSTEROIDAL ANTI-INFLAM-
MATORY THERAPY).

Patients should aiso be instructed to
seek medical emergency help in cass
of an occurrence of anaphylactoid reac-
tions (ses Warniags).

LABORATORY TESTS

Patients on loag-tarm freatment with
stodolac, as with other NSAIDs. shouid
have thelr homogiobin or hematocrit
checked periodically for signs or symp-
toms of anemia. ADprOpriate measures
should be taken in case such signs of
anemis occur.

Hf clinical signs and symptoms conss-
tent with lives disease develop or it
systomic masitestations occur {6.9.
sosinophilia, rash, etc.) and it sbeormal
fiver tosts are detacied, persist Of worsen,

Antac
The concomitant administration of
antacids has wo apparent effect on the
axtent of abserption of etodolac. How-
ever, antacids can decrease the peak
concantration reached by 15% to 20%
but have no detectable effect on the
time-to-peak.
Aspirin
When etodolac is administered with
aspirin, its protein binding is reduced.
aithough the clearance of free etodolac
is not attered. The clinical signiticance
of this interaction is not known;
however, as with other NSAIDs. con-
comitant a0ministration of stodolac and
asplrin is not generaity rscommended
because of the potentisl of increased
adverse effects.
Warlarin .
Short-term pharmacokinetic studies
have demonstrated that coacomitant
administration ot wartaria asd etodolac
results in reduced protein binding of
wartarin, but there was no chance in
the cisarance of free warfasin. There
was no significant ditference in the
pharmacodynamic etect of wartarin
administered alone and warlarin admin-
istered with etodolac as measured by
prothrombin time. Thus, concomitant
therapy with warfarin and etodolac
should not require dosage adjustment
of either drug. Howaver, there have
been 2 few spontaneous reports of
proionged prothrombin times in
stodolac-treated patients receiving
concomitant warfarin therapy. Caution
should be exercised because Interac-
tions have boen seen with other NSAIDS.
Cyclosporine, Digoxin, Lithium, Metho-
trexate
Etodokc, s other NSAIDs. through
affects on renal prostaglandins, may
causs chaages in the eti jon of thess
drugs leading o alevated serum levels
ot digoxia, Kthévm. and methotrexate
and increased 10XiCity. Nephrotoxicity
associated with Cyclosporing may also
be enhanced. Patients receiving these
drugs who are given stodolac, of any
other NSAID, and particularty those
patients with aitered renai lunction,
should be oliserved for the development
olmuxii:mnmdmmm,
Phenyibatarons
Phanylbutazone cavses increase (by
about B0%) in the fred traction of
etodolac. Alhough i vivo studies have
not been done t0 see it stodolac clear-
ance is changed by coadminisiration of
p itis not ded
that they be coadministered.
DRUG/LABORATORY TEST INTERAC-
TIONS
The urine of patlents who take etodolac
can give 3 false-positive reaction for
urinary ilirebin {urobilin) due 1o the
presance of phenolic metabolites of
stodolac. Disgnostic dip-stick method-
ology. ¥sed 10 detect ketone bodies In
urine, kas o taise-poshive find-
ings in soma patients troated with
stodoiac. Generally, this phenomenoh
has not been associated with other clin-
ically sigmiticant svents. No dose-rela-
tionship has been observed.

gy

CARCINOGEMESIS. MUTAGENES!S, AND
IMPAIRMENT OF FERTILITY

No carcinegenic etfect of stodolac was
cbsarved ia mice of fats receiving oral
mmsmwuyusmnwﬁ
respectively) of less tor periods of 2
years of 18 months, respectively.
Etodotac was not mutagenic in i vitro
1! with 5. fyphimudivm
and mousa lymphoma colls as well as
ia an i vivo Mouse MICTonUCIoUs WSt
However, 0ata from the in vitro human
paripheral lymphocyte test showed an
Wummmw(a.om
5.3% wastained regions in the chiomatd
withowt Gisiocation) amoag the etodotac-
trealed cultures (50 10 200 mcg/mb)
compared 10 negative controls (2.0%).
no other ditierence was noled between
the comtrots and drug-treated grouss.
Etodolac showed ho impairment of tertil-
i'yilmhlnd'lmrl!s up to oral
doses of 16 mo/g (94 molyn’): However,




sieicdac il iie number of 93ps {3.0 10
§.3% unstaineg 1804003 in the chromatig

ithout dislocation) 2M0ng the etodotac-
treated cultures (50 to 200 mcg/mL)
€ompared to negative controis (2.0%);
o other difference was noted between
the controls and drug-treated Qroups.
Etodolac sShowed no impairment of fertil.
ity in mal; and m;‘uo ra!s')un 10 oral
doses of 1 Mo/Ag (94 mg/m?), f.
reduced implanlation of fertilized LN
occurred in the 8 mo/kg group.
PREGNANCY

Teratogenic Ellms—h-gnancy Cate-
gory C

in teratology studies, isolated oceur-

rences of alterations in limb develop-

ment were found and included poly- ~
dactyly, oligodactyly, syndactyly, ang

unossitied phalanges In rats and oligo-

and synostosis of metatarsais in [}

rabbits. These were observed at dose

levels (2 to 14 mg/ko/day) close to

Buman clinical doges. However, the

trequency and the dosage group distri-

In rat studies with stodolac, as with
other drugs known to inhibit prosts-
glandin synthesis, an increased Incl-
donce of dystocla, delayed Pparturition,

The efiects of etodotac on labor and
in pregnant women are unknown.
NURSING MOTHERS
1t is not known whether etodotac is
excreted in human milk. Becausa many
drugs are excreted in heman milk ang
becavse of the potential for serious
Bdverse reactions in Mrsing infants
from etodolac, a decision shouid de
Made whether (o Giscontinee nursing
of to discontinue the Orug taking into
account the importance of the drug to

the mother.

PEDIATRIC uSE ‘
Safety and efioctiveness in pediatric

patieats have not been established.

GERIATRIC POPULATION

As with any NSAID, Nowever. caetion

shoutd be exercised in treating the

siderty, aad when individealizing their
taken when

Y dolac were seen compared with the
N genecal popuiation (see ilinicel Phays-
uulm-wmnmcoxmmcs).
Adverse Reactiens

Adversa-reaction information for eto-
doiec was derived from 2,829 arthritic

Body as a whols—Chilis and tever,
Digestive system—Dyspepsia {10%),
bdominal pain*, diarrhea*, fatulence®,
fausea”, constipation, gastritis, melena.
vomiting.

Nervous 3ystem—Asthenia/malaige*,

Skin and appendages—Pruritus, rash,
Urogenital system—UOysuria, urinary
frequency.

“Orug-relaisd patient complaines occyr-
fing in 3 to 9% ef patients treated with
etodolac.

Drug-related patient complaints occur-
ringiulowlﬁu:!i.bmmumn
1%, 30 enmarked.

INCIOENCE LESS THAN 1%—PROBABLY
CAUSALLY RELATED (Adverss reactons

Cardiovascular system—Hypartension.
ConQestive haart failute, flushing, paipi-
lations. syncope. vascwiitis (including
necrotizing and allergec).

wiceration, pancreatitis.
Hemic and lymphatic systam—Ecchy-
* . i ing time increased, agranviocytosis,

05i
neutrope-

nia, pancytopenia.
Matabolic and oautritionai~—Edema,
serum creatinine increase, Ayper-

oy n
diabetic patients.




] “wes iuings, sagn,
Special 'nnm—ﬂumd vision, tinnitys.
’Inoumu} 3nlcm—0ysun‘a, urinary

"_Dn;?:lg'a*mt:.m COMplaints oceyr-
ing of patients treated with
#todolac.

ang-rnhtod patient complaints occyr-
109 in fewer than 3%, dut more than
1%, are uAmarked.
LESS THAN 1%—PROBABLY
CAUSAL LY RELATED (Adverse reactions
resoned only in worldwide
n18nce, not seen in cliniga trials,
&re considerad rarer and are Halicized)
Body a5 3 wnoll—AImgIt reaction,
0id reaction.
Cardiovascylar :ymm—nypemnuion,
. heart failure, Hlushing, patpi-
tations, $yncope, vascuiitis (including
d allergic),

:ymm—rmm, dry mouyth,
‘zmn stomatitis, anorexis, srycta-

nia, .
Metabolic ang Autritional—Edema,
SerUm creatining increase, Ayper-
Olycemis in Previously controlleq
diadetic patients.

Nervoug rSisn—insomnie, somnolence.
Respiratory syslam—Asthma.
Skin ang uunmn—mamaama.

Culaneows vasculitis witn burpura,
Stevens-Jobason Syndrome. hyperpig-
Mentation, erythema Multitorme.

Special Seasas—Photophobia, transient
ViSudl disturbances.

Urogenital Sysem—Elevated s, renal
{aiture, romal insutficiency, reng; papil-
lary necrosis,

INCIDENCE LESS THAN 1%—CAUSAL
RELATIONSHIP UNKNOWN (Medical
events occurring under circumstances
where causal relationship to stodgiac
is uncertain. These feactions are listeq
15 alerting information for physicians):
Body as a 'boh—lnlocuon. headache,
Cardi

System—Arrh i

accident.
Digestive System—Esophagitis with or
without stricture or cardiospasm, coliti

colitis.
Metabolic and futritional—Change in
weight.
Respir, m—Broachitis, dysp-
nea, pm rhinitis, siousitis_
Skin and ia, macy-
lopapular rash, Photosensitivity, skin
pesling.

Special seases—Canjunctivitis, geat-
ness, taste perversin.

Ur itsl system—Cystitis, hematuria,
uu?:m“rm.a, rensl calculus, interstitiai
Nephritis, ytering bieeding imagularities.
Overdesage

Symptoms tollowing acute NSAID over-
dose are usually limited to lethargy,
drowsiness, fauses, vomiting, and
epigastric pain, which ars generally
reversidle with supportive care. Gas-
trointestinat bieeding can occur and
coma has occurred tollowing massive
i o 14

. g .
Hypertsasion, acute renal failure, and
respiratory deprassion may occur but
are rare. Anaphylactold reactions have
been reported with therapautic inges-
tion of NSAIDs, and may occur follow-
ing overdose.

Patients should be manageq by symp-
and supportive care following
a1 NSAID overdose. There are no

following a large overdose (5 to 10
times the usual dosse). This shouid be
accomplished via emesis and/or acti-

10 of the wring, , OF hemo-

woeld "ot be useful
due 1o stodolac's high ¢
Detage sad

with stodolac, the doss and fre-
;:yucylhumhmusuilu
Individual patient's seeds.

&

is i5: 300 mg b.id.,
1id. or 400 ma hid ar 800 ma nia




In chronic conditions, a therapeutic
fesponsa to therapy with etodolac is

ory response

been achieved, the patient's dose shouid
be reviewed and adjusted as required.
Hew Sapplisd

Etodolac Tablets 400 mg are oval
shaped, yellow, film coated, unscored,
engraved INV 350 on onme side are
supphed as foklows:

NOC 52189-350-24 in botties of 100 tabiets
NOC 52189-350-29 in bottias of 500 tablets
NDC 52189-350-30 in botties of 1000 tablets
4 -~ Distri

NOC 62269-350-24 in botties of 100 tablets
NDC 62269-350-29 in botties of S00 tablets
NOC 62268-350-30 in bottles of 1000 tablets
Siorape

Store at controlied room temperature
15° to 30°C (50° to 86°F). - .
Dispense ia a light-resistant container. -
Castien

Federal taw prohibits dispensing with-
out prescription. ‘

Manutactured by:
INVAMED, INC.
Dayton, NJ 08810 USA

Date of Revision: February 1997
L-1086; MF# 9838
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CHEMISTRY REVIEW NO, 3

ANDA # 74-846

NAME AND ADDRESS OF APPLICANT
Invamed Inc.
Attention:Mahendra Patel, Ph.D.

2400 Rt 130 North
Dayton, NJ 08810

LEGAL BASIS FOR SUBMISSION
Based on Wyeth-Ayerst Lab's Lodine Tab, 400 mg
Patent #4076831 expires on 2/28/97.

SUPPLEMENT (s) N/A 6. PROPRIETARY NAME N/A
NONPROPRIETARY NAME Etodolac Tablets
SUPPLEMENT (s) PROVIDE(s) FOR: N/A

AMENDMENTS AND OTHER DATES:
FDA: 2/7/97 Deficiency faxed to firm.

Firm: 2/1/96 Orig. ANDA submitted.
2/8/97 Response to fax letter of 2/7/97.
2/14/97 Tel.amendment
2/18/97 Tel.amendment
2/24/97 Tel.amendment
2/25/97 Tel.amendment

PHARMACOLOGICAL CATEGORY 11. RX or OTC
Anti-inflammatory Rx

RELATED IND/NDA/DMF(s)

DOSAGE FORM 14. POTENCY
Tablets 400 mg

Approval

REVIEWER: DATE COMPLETED:
J.Fan 2/12/97
2/26/97 (Revised)

ANDA 74-846
DUP File
Division File

Endorsements:

HFD-623/J.Fan/2/26/97
HFD-623/V.Sayeed, Ph.D./2/26/97
x:\new\firmsam\invamed\ltrs&rev\74846n3.d

F/T by: gp/2/27/97
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ANDA 74-846

Invamed Inc.

Attention: Mahendra Patel, Ph.D.

2400 Route 130 North JUL 31 ISS6
Dayton NJ 08810 '

l“llllll'lIlllllll"”lllll”ll

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 G)
of the Federal Food, Drug and Cosmetic Act for Etodolac Tablets 400 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.

[

The following dissolution testing will need to be incorporated into your stability and quality
control programs:

The dissolution should be conducted in 1000 mL of 0.05 M phosphate buffer, pH 7.5 at

37°C using USP 23 Apparatus 1 (basket) at 100 rpm. The test products should meet the
following specifications:

Not less than of the labeled amount of etodolac in the dosage form is
dissolved in 30 minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,
Va

/ Keith K. Chan, Ph'B. _
Director, Division of Bidegquivalence
Office of Generic Drugs
Center for Drug Evaluation and Research
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JuL 29 1996
Etodolac Invamed. Inc.
Tablet, 400 mg Dayton. NJ
ANDA # 74-846 Submission Date:
Reviewer: S.P. Shrivastava February 1, 1996
WP #74846sdw.296
Revi £ T Bi ival Studies, { Dissolution Dat

1. Introduction

Etodolac is a pyranocarboxylic acid chemically designated as (%)
1,8-diethyl-1,3,4,9-tetrahydropyrano-[3,4-b]indole-1-acetic  acid. It is a nonsteroidal
anti-inflammatory drug with anti-inflammatory, analgesic. and antipyretic properties. The drug
is a racemic mixture of R- and S-etodolac, the S-form being biologically active. Both enantiomers
are stable and there is no R to S conversion in vivo.

Etodolac is well absorbed with a relative bioavailability of 100% when 200 mg capsules were
compared with a solution. The systemic availability is at least 80% and etodolac does not undergo
significant first-pass metabolism following oral administration. When administered oraily, etodolac
exhibits characteristics which are weil described by a two-compartment model with first-order
absorption. Mean (+ SD) peak plasma concentrations range from approximately 14+4 to 3749
ng/mL after 200 to 600 mg single doses and are reached in 80430 minutes. The mean plasma
clearance of etodolac is 47 (£16) mL/h/kg, and terminal disposition half-life is 7.3 (+4.0) hours.

Inter-subject variability of etodolac plasma levels, achieved after recommended doses, is
substantial.

The extent of absorption of etodolac is not affected when etodolac is administered after a meal,
but the C,,, is reduced by 50% and T,,, increased by 1.4-3.8 hours.

Etodolac is currently marketed as Lodine® manufactured by Wyeth-Ayerst Laboratories and is
available as 200 and 300 mg capsules and 400 mg tablets. Lodine® is indicated for acute and
long-term use in the management of signs and symptoms of osteoarthritis, and also for the
management of pain. The recommended dose for acute pain is 200400 mg every 6-8 hours as
needed, not to exceed a total daily dose of 20 mg/kg body weight. The recommended dose for
osteoarthritis is initially 800 to 1200 mg/day in divided doses, followed by dosage adjustment
within the range of 600 to 1200 mg/day given in divided doses. The total daily dose of Lodine®

should not exceed 1200 mg. For patients weighing 60 kg or less, the total daily dose should not
exceed 20 mg/kg.




II. STIIDY #1. TWO-WAY CROSSOVER FASTING STIUIDY

A. Protocol #P95-297

The objective of this study is to compare the bioavailability of the sponsor’s etodolac 400 mg
tablet and that of Lodine® 400 mg tablet, marketed by Wyeth-Ayerst in fasting volunteers.

Study Site and Principal Investigator: The clinical portion of the study was conducted at

co-principal investigators, during 12/10/96 - 12/18/96. The analytical porton of the study was
conducted at the facility of ‘ during 1/9/96-1/18/96.

Study Design: The study was conducted in a randomized, 2-treatment, 2-period, single dose
crossover design. The study protocol dated 9/27/95 and informed consent form were approved
by , . on 01/19/96.

A total of twenty-six healthy men were recruited and 26 completed the study. Volunteer was
initially dosed as subject #16. However, secondary to difficuity in phlebotomy and protocol blood
collection schedule, the investigators elected to terminate study participation of Subject at
0.33 hour, period I. At that time a new volunteer. was recruited as subject #16, and
completed the study as indicated in the protocol.

Volunteer Selection

. The subjects were 18-45 years old males and all weighed within 10% of their ideal body
weight.

. Subjects were screened within 21 days prior to study Period I dosing for sound health
including general observation, demographics, medical and medication history, physical
examination, blood pressure, heart rate, temperature check, EKG, and clinical laboratory
procedures (hematology, clinical chemistry, HIV 1 & 2 antibody and hepatitis B surface
antigen screens, urinalysis, and urine drug screen).

. Exit procedures included a physical examination, blood pressure, heart rate, temperature,
and clinical laboratory (hematology, clinical chemistry) within 14 days after the last blood
sample collection.

Exclusion Criteria: Exciude volunteers with/who

. Recent history of drug or alcohol abuse.

. Presence of clinically significant disorder involving cardiovascular. respiratory, renal,
gastrointestinal, immunologic, hematologic, endocrine, or neurologic system(s), or
psychiatric disease.

. Clinical lab. results significantly outside the accepted values.

2




. Positive hepatitis B surface antigen or HIV 1 & 2 antibody.

. History of clinically significant allergies.

. Clinicaily significant iilness within 4 weeks prior to the study.

. Currently use tobacco.

. Used drugs, which induce hepatic drug metabolism. within 30 days prior to the study.
. Positive urine drug screen.

. Donated 150 mL blood within 30 days prior to the study.

. Donated plasma within 14 days prior to the study.

. Received investigational drugs within 30 days prior to the study.

. Used prescription drugs within 14 days prior to the study.

Restrictions: The volunteers were instructed as follows:

. No nonprescription drugs within 7 days prior to the study.

. No concomitant medication during the study.

. Abstain from consuming caffeine and/or xanthine-containing food or drink. at least 48
hours prior to and during blood collection period.

. Abstain from consuming alcohol, at lest 48 hours prior to and during blood collection
period.

Treatment

A -Test Drug: Etodolac tablet, 1 x 400 mg, Invamed, Inc., Lot # D951001
potency 98.4%. Batch Size:

B -Reference Drug: Lodine® tablet, 1 x 400 mg, Wyeth-Ayerst Laboratories, Lot
#9951053, potency 99.8%, expires 8/97.

Fluid and Food Intake: Each treatment was taken with 240 mL of water at room temperature,
which was not permitted during the one hour pre-dose and two hours post-dose period. At two
hours post-dose all subjects consumed 240 mL of water. Four hours post-dose, water was allowed

ad libitum. All subjects fasted for 10 hours prior to dosing and until 4 hours post-dosing.
Standard meals were provided as scheduled.

Blood sampling: 10 mL blood samples were collected in Vacutainers containing EDTA at 0
(pre-dose) 0.33, 0.67, 1, 1.33, 1.67, 2, 2.5, 3, 4, 6, 8, 10, 12, 16, 24, 30, and 36 hours post-
dosing. Plasma samples were prepared immediately and stored at -20°C until ready for analysis.

Washout Period: 7 Days between doses.




B. Assay Methodology: Single-Dose, Fasting, 2-Way Crossover Study




C. Restults
1. Pharmacokinetic Parameters
. The 90% CI for LAUCs and LC,,, are within 80-125% as required (Table 1).

. Individual Test/Reference ratios for AUC,, ranged betweer with an
average of 1.03 and CV of 13%.

. Individual Test/Reference ratios for AUC, ,, ranged betweer with an
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. Individual Test/Reference ratios for C,,, ranged betweer

average of 1.00 and CV of 37%.

. Individual Test/Reference ratios for T, ranged between
of 1.32 and CV of 78%.

. The ratios of AUC, /AUC,,; ranged between
~ and CV of 3%. '

with an

with an average

with an average of 0.95

. Individual PK parameters and summary data are given in Attachment-1.

Table 1. Pharmacokinetic Parameters (%CV)

Parameter Test Reference Ratio, T/R i 90% C1
AUC,, 144.76 (27) 141.62 (26) 1.02 97.6-106.8
| ug.Hr/mL
AUC, 151.85 (28) 148.26 (26) 1.02 97.5-107.3
| ug.Hr/mL
Craxs «g/mL 25.46 (26) 26.82 (23) 0.95 84.8-105.1
LAUC,, 139.33 (0.2) 136.77 (0.2) 1.02 97.6-106.3
ug.Hr/mL
LAUC, 145.97 (0.2) 143.42 (0.2) 1.02 97.3-106.5
uwg. Hr/mL
| LC. .., «g/mL 24.57(1.1) ‘ 26.08 (1.0) 0.94 84.3-105.4
T, Hr 2.1 (47) 2.12 (59) 0.99
T,., Hr 7.56 (22) 7.51 (18) 1.01
K., Hr? 0.10 (20) 0.1 (20) 1.00

2. Blood/Plasma Drug Concentration: The plasma concentration data are given in Table 2 and
the data are plotted in Figure P-1 (Attachment-2).




TABLE 2. MEAN PLASMA ETODOLAC LEVELS FOR TEST AND REFERENCE PRODUCTS
(UNIT: PLASMA LEVEL=MCG/ML TIME=HRS)

| MEANT | SD1 | MEAN2 | SD2 | RMEAN12
------------------ 4reccccnccprocsccccodrenrarmcsdacccrreradecncenona
TIME HR
0 0.00 0.00 0.00 0.00 .
0.33 4.96 5.03 5.27 7.24 0.94
0.67 12.91 10.50 14.86 10.30 0.87
1 14.98 10.89 16.81 9.48 0.89
1.33 15.98 10.31 16.67 8.51 0.96
1.67 16.44 8.56 17.67 8.53 0.93
2 17.78 7.66 18.04 7.08 0.99
2.5 17.76 6.57 17.93 6.03 0.99
3 18.00 5.46 17.40 6.83 1.03
4 14.83 4.40 14.00 5.50 1.06
6 7.3 2.42 6.72 2.53 1.08
8 5.13 1.72 4.96 1.89 1.04
10 4.12 1.44 3.86 1.51 1.07
12 3.47 1.21 3.52 1.90 0.99
16 2.48 1.1 2.32 0.95 1.07
24 1.19 0.68 1.10 0.66 1.08
30 0.65 0.49 0.62 0.49 1.05
36 0.40 0.41 0.35 0.37 1.13

1=Test, 2=Reference
D. Adverse Effects: See Table below.
Sign/Symptom Test Reference Drug Related
Headache 3 0 Possible, remote and/or unrelated

The BE fasting study is acceptable.

III. STUDY #2. THREE-WAY CROSSOVER LIMITED FOOD STUDY

A. Protocol # P95-298

The study site, investigators, subject selection criteria, drug products, blood sampling schedule,
analytical assay, methods validation, etc. were same as in the fasting smdy. Certain protocol
differences are indicated below.

Subjects: 18 Healthy male volunteers participated in the study, but subject #7 dropped out
prior to Period II dosing, and 17 subjects completed the study

Study Design: Randomized, 3-Way crossover, 3-period, 6-sequence study.

Drug Regimen




Invamed Etodolac 400 mg tablets administered under fasting conditions.
Invamed Etodolac 400 mg tablets administered under fed conditions.
Wyeth-Averst's Lodine® 400 mg tablets administered under fed conditions.

QW

Daose: Single Oral dose, etodolac 400 mg, administered with 240 mL water.

Easting/Food: Regimen A: Subjects will be required to fast overnight before
dosing and until 4 hours post-dosing.
Regimen B & C: Subject will be required to fast overnight untit 30
minutes prior to their dosing time, when they will be given standard
breakfast. Standard meais will be provided at 4 hours post-dosing
to all subjects.

Water: Water will be allowed ad. libitum except during 1 hours predosing
and 4 hours post-dosing period.

Washout Period: 7 Days between dosing.
B. Resuits
1. Blood/Plasma Drug Concentration

The average plasma concentration data, test/reference ratios, and plasma profiles are given
in Table 3, Table 4, and Figure P-2 (Attachment-3), respectively.

2. Pharmacokinetic Parameters

. Average pharmacokinetic parameters are given in Tables 5-8.
. The ratios of average test/reference (food) for AUCs and C_,, are within 0.8-1.2 as
required (Tables 6).

. ANOVA analysis showed no significant period effect on AUC,,, AUC,_, T, LAUC,,,
~ LAUC,,, and LC,.

. Individual PK parameters are given in Attachments 4-6.

. Food appears to decrease the C,,, and AUCs of test product and increase T,,.




TABLE 3. MEAN PLASMA ETODOLAC LEVELS FOR TEST AND REFERENCE PRODUCTS

UNIT: PLASMA LEVEL=MCG/ML TIME=HRS

| MEAN1 | SD1 | MEAN2 | sD2 | MEAN3 |  SD3

------------------ $eacessemcdoncronaccdosrsssnsmpoarescnoserhoocercsracpeccanens
TIME HR

0 0.00 0.00 0.00 0.00 0.00 0.00
0.33 5.43 6.60 0.55 1.29 2.31 3.27
0.67 16.72 11.74 3.94 6.51 $.45 11.98
1 18.91 9.35 6.67 7.02 12.21 8.96
1.33 19.70 7.32 9.73 6.80 14.94 6.62
1.67 19.34 5.05 11.85 7.25 16.08 4.86
2 19.02 5.25 12.97 7.43 15.98 3.58
2.5 17.67 4.76 12.04 5.25 14.63 2.92
3 15.46 4.12 12.13 3.95 12.72 2.29
4 13.10 3.7 11.80 3.48 11.39 2.30
6 6.31 2.03 8.98 3.12 7.32 1.83
8 4.3 1.39 5.16 2.01 4.39 1.25
10 3.3 1.02 3.88 1.56 3.23 0.89
12 2.7 0.91 3.31 1.47 2.80 0.86
16 1.68 0.56 1.89 0.72 1.77 0.68
24 0.91 0.44 0.89 0.50 0.90 0.40
30 0.40 0.35 0.43 0.33 0.39 0.26
36 0.18 0.20 0.20 0.20 0.19 0.21

................................................................................

i=Test Fasting, 2=Test fed, 3=Reference Fed

TABLE 4. RATIO OF MEAN PLASMA ETODOLAC LEVELS FOR TEST AND REFERENCE PRODUCTS

UNIT: PLASMA LEVEL=MCG/ML TIME=HRS

..................................................

| RMEAN12 | RMEAN13 | RMEAN23
------------------ boecccncccapannnssncadrancreo
TIME HR
o . . .
0.33 9.80 2.3 0.24
0.67 4.26 1.77 0.42
1 2.83 1.55 0.55
1.33 2.02 1.32 0.65
1.67 1.63 1.20 0.74
2 1.47 1.19 0.81
2.5 1.47 1.21 0.82
3 1.27 1.22 0.95
4 .1 1.15 1.04
6 0.70 0.86 1.23
8 0.84 0.98 1.18
10 0.85 1.02 1.20
12 0.82 0.97 1.18
16 0.88 0.9 1.07
24 1.02 1.02 1.00
30 0.92 1.03 1.12
35 0.9 0.98 1.08




TABLE 5. TEST MEAN/REFERENCE MEAN (ANTILOG CONVERSION)

UNIT: AUC=MCG HR/ML CMAX=MCG/ML TMAX=HR

| MEANT | sDt | MEAN2 | SD2 | MEAN3 | D3

------------------ decccscmcedecncncccscdeccncncrrbmtencmnccbensravsopoanmeono
PARAMETER

AUCI 133.70 31,32 119.51 27.30| 120.37 23.94
AUCT 129.29 31.34)  114.98 7.7 116.31 23.64
CMAX 26.16 6.60 18.13 4.97 21.74 6.39
KE 0.10 0.02 0.1 0.02 0.10 0.02
LAUCI 129.98 0.25] 116.33 0.25| 118.04 0.21
LAUCT 125.44 0.26] 111.68 0.26{ 113.95 0.21
LCMAX 25.38 0.26 17.44 0.29 21.00 0.26
THALF 7.04 1.04 6.74 1.27 6.95 1.17
TMAX 1.52 0.84 3.06 1.91 1.49 0.59

1=Test Fasting, 2=Test Fed, 3=Reference Fed

TABLE 6. TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION)

UNIT: AUC=MCG HR/ML CMAX=MCG/ML TMAX=HR

N
| RMEAN12 | RMEAN13 | RMEAN23 /l
.................. proneccscsscpusnncancafecanncaa
PARAMETER =
AuCI 1.12 1.1 0.9
AUCT 1.12 1.11 0.99
CMAX 1.44 1.20 0.83
KE 0.94 0.98 1.04
LAUCI 1.12 1.10 0.99
LAUCT 1.12 1.10 0.98
LCMAX 1.46 1.21 0.83
THALF 1.05 1.01 0.97
TMAX 0.50 1.02 2.05

1=Test Fasting, 2=Test fFed, 3=Reference fed
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TABLE 7.

LSMEANS AND 90X CONFIDENCE INTERVALS

UNIT: AUC=MCG HR/ML CMAX=MCG/ML TMAX=HR

PARAMETER
AUCI

AUCT

CMAX
LAUCI
LAUCT
LCMAX

C. Adpverse Effects

| LSMEAN1 | LSMEAN2 | LSMEAN3 | LOWCI12 | UPPCI12 | LOWCI13

.................. B L TR R L AL PR LR SRl b

TABLE 8.

132.08
127.7
25.88
128.08
123.57
25.05

117.90
113.41
17.89
114.60
109.98
17.26

118.87 108.47 115.57
114.80 108.77 116.46
21.31 127.60 161.62
116.40 108.28 115.34
112.30 108.56 116.28
20.58 127.53 165.09

1=Test fasting, 2=Test fed, 3=Reference fed

LSMEANS AND 90X CONFIDENCE INTERVALS

UNIT: AUC=MCG HR/ML CMAX=MCG/ML TMAX=HR

AUCI
AUCT

| UPPCIT3 | LOWCIZS | UPPCIZ3

.................. $eeccccsenpracccrrrsponccncnne
PARAMETER

114.64 95.67
115.05 94.99
135.73 69.69
113.56 95.40
113.88)  94.63
138.47| T73.72

1=Test Fasting, 2=Test Fed, 3=Reference Fed

102.7
102.59
98.26
101.61
101.36
95.43

No significant differences between test and references were observed (See the table below).

Sign/Symptom Test Fast

Headache 0
Abdominal Pain 1

Dry Mouth 1

The limited food study is acceptable

Test Fed

Reference Fed

11

Drug Related

Possible/Probable
Possible/Probable

Possible/Probable




II. IN VITRO RESULTS (DISSOLUTION): See Table below.

A. Conditions

Method. Apparatus I (Basket) RPM: 100 No. of Units: 12
Medium: Potassium Phosphate Buffer, 0.05M at pH 7.5
Reference Drug: Lodine® 400 mg Tablets Manufacturer: Wyeth-Ayerst

Assay Methodology:
B Results
Sampling_ Test Product
Time
Mean %
(Minutes) Dissol Range (044
Lot D951001 Strength 400 mg
5 22.7 17.8
10 63.1 6.9
20 100.0 1.2
30 100.4 - 08

The dissolution data is acceptable.
Iv. COMPOSITION

All ingredients are within the IIG, 1996 limits, except
coating agent and is not listed in the IIG.

12

Volume: 1000 ml.

Reference Product

Mean %
Dissal

Lot # 9951053

17.3

56.8

98.8

100.1

. which is color

27.6

10.5

24

1.0




[Not for Release under F.O.1.]

TABLE 10. Comparison of Test and Reference Products (Amounts in mg/ Tablet)

Ingredients Test Formulation Reference Formuiation

Etodolac (Micronized) 400 400

Microcrystalline Cellulose, NF

Lactose Monohydrate, NF

Povidone, USP

‘ T
Sodium Starch Glycolate, NF [

Magnesium Stearate, NF

Jellow °

Purified Water®

Cellulose

Gelatin

Iron Oxide

—_—t ) —

Sodium Lauryl Sulfate

Titanium Dioxide

Talc

Total 700 —

Not listed in IIG. 1996.
Water is used during the manufacturing process and not in the finished product.
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V. DEFICIENCY
None.
V. RECOMMENDATION

1. The fasting and the non-fasting bioequivalence studies conducted by Invamed. Inc. on its
Etodolac 400 mg tablet, Lot #D951001, comparing it to Lodine® 400 mg tablet, Lot
#9951053, manufactured by Wyth-Ayerst Laboratories, Inc. have been found acceptable
by the Division of Bioequivalence. The studies demonstrate that Invamed's etodolac 400
mg tablets, are bioequivalent to the Lodine® 400 mg tablets manufactured by Wyeth-
Ayerst. )

2. The dissolution tests conducted by Invamed, Inc. on its Etodolac 400 mg tablet, Lot
#D951001, comparing to Lodine® 400 mg tablet Lot #9951053, manufactured by Wyeth-
Ayerst have been found acceptable by the Division of Bioequivaience.

The dissolution testing should be incorporated into the firm's manufacturing controls and
stability program and conducted in 1000 mL of 0.05 M phosphate buffer, pH 7.5 at 37°
using USP 23 Apparatus 1 (basket) at 100 rpm. The test products should meet the
following specifications:

Not less than f the labeled amount of etodolac in the dosage form is dissolved in 30
minutes.

The above recommendations should be forwarded to the sponsor.

—~ :

/

S. P. Shrivastava, Ph.D.

Division of Bioequivalence
Review Branch II

RD INITIALED SNerurkar 4 [ |
FT INITIALED SNerurkar _ ] vpae 1] ac
Concur: _ Date: 7/ 25’/? ;
Keith K. Chan, Ph.D.
Director

Division of Bioequivalence
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ETODOLAC 400 MG TABLET FASTING STUDY
INVAMED P95-297
PK PARAMETER VALUES BY PRODUCT AND SUBJECT
------------------------------------- PRODUCT=AZTEST ---c-scocmomsommoncacncmccmmeenacenas

SUBJECT PERIOO SEQUENCE AUCTLAC  AUCINF CMAX TMAX  KELM THALF LAUCTLQC LAUCINF LCMAX

1 1 1 118.29 121.58 30.2 1.00 0.1248 5.55 4.77313 4.80059 3.40784
2 1 1 189.31 198.83 44.0 0.67 0.0752 9.22 5.24338 5.29247 3.78419
3 2 2 136.44 140.21 29.3 1.33 0.0890 7.79 4.91590 4.94312 3.37759
4 1 1 152.73  157.90 27.2 1.67 0.1051 6.59 5.02849 5.06196 3.30322
5 2 2 205.93 222.54 28.1 3.00 0.0735 9.43 5.32755 5.40509 3.33577
6 2 2 202.82 212.90 34.4 2.50 0.0865 8.01 5.31230 5.36084 3.53806
7 2 2 135.47 139.52 18.1 3.00 0.1064 6.52 4.90874 4.93821 2.89591
8 1 1 231,41  261.92 36.3 1.33 0.0796 8.71 5.44418 5.48862 3.59182
9 1 1 169.03  176.16 25.1 2.50 0.0890 7.79 5.13009 5.17138 3.22287
10 1 1 128.46 133.57 26.4 2.00 0.0849 8.16 4.85564 4.89465 3.27336
1 1 1 76.63 82.50 25.9 0.67 0.1364 5.08 4.33903 4.41279 3.25424
12 2 2 116.56 119.97 22.1 1.67 0.1117 6.20 &4.75843 4.78727 3.09558
13 2 2 159.89 166.88 20.5 3.00 0.0841 8.26 5.07451 5.11729 3.02042
14 2 2 74.93 78.52 16.8 3.00 0.1204 5.76 &.31652 4.36342 2.82138
15 1 1 188.96 203.85 22.5 2.00 0.0678 10.22 5.24153 5.31741 3.11352
16 1 1 161.77 165.78 32.6 1.33 0.1095 6.33 S5.08615 5.11064 3.48431
17 1 1 141.03  144.69 26.2 3.00 0.0950 7.30 4.94901 4.97458 3.26576
18 2 2 152.66 174.22 13.7 4.00 0.0589 11.77 5.02822 5.16030 2.61740
19 1 1 139.63  144.70 24.8 1.33 0.1018 6.81 4.93901 4.97466 3.21084
20 2 2 79.80 82,74 17.1 2.50 0.1213 5.72 4.37949 4.41572 2.83908
21 2 2 166.39 168.98 23.6 3.00 0.1154 6.00 5.10225 5.12980 3.16125
22 2 2 112.20  115.48 21.1 2.00 0.1155 6.00 4.72030 4.74912 3.04927
23 2 2 123.34 129.08 18.1 4.00 0.0795 8.72 4.81493 4.86039 2.89591
24 1 1 119.26  127.08 20.3 2.55 0.1039 6.67 4.78134 4.84484 3.01062
25 1 1 123.30 128.91 22.3 0.67 0.0834 8.31 4.81462 4.85912 3.10459
26 2 2 159.56 169.63 35.3 1.00 0.0709 9.77 $5.07243 5.13360 3.54388

ETODOLAC 400 MG TABLET FASTING STUDY
INVAMED P95-297
PK PARAMETER VALUES BY PRODUCT ANO SUBJECT
---------------------------------- PRODUCT=B:REFERENCE =----~-====~sscsasesccmmcancccccaae

SUBJECT PERIOD SEQUENCE AUCTLQC  AUCINF CMAX TMAX  KELM THALF LAUCTLQC LAUCINF LCMAX

1 2 1 98.89 102.67 39.0 0.67 0.1122 6.18 4.59404 4.63153 3.66356
2 2 1 170.51 176.11 35.2 1.67 0.08% 7.75 5.13881 5.17108 3.56105
3 1 2 108.18  111.85 19.1 2.50 0.1014 6.83 4.68376 4.71720 2.94969
4 2 1 162.74  146.89 28.5 2.00 0.1131 6.13 4.96103 4.98966 3.34990
S 1 2 148.89 156.40 12.7 6.00 0.0919 7.54 S5.00318 5.05245 2.54160
6 1 2 223.58 236.74 28.9 4.00 0.0805 B.61 5.40977 5.46696 3.36384
7 1 2 154.33  159.61 30.6 1.67 0.0886 7.82 5.03909 5.07273 3.42100
8 2 1 199.04  203.40 27.9 3.00 0.0947 7.32 5.29349 5.31516 3.32863
9 2 1 162.62 172.31 28.1 2.50 0.0819 8.46 5.09139 5.14929 3.33577
10 2 1 160.62 167.92 27.2 2.00 0.0820 8.45 5.07901 S5.12347 3.30322
1 2 1 80.21 88.04 20.7 2.50 0.1314 5.27 4.38460 4.47783 3.03013
12 1 2 126.59 130.46 31.7 1.00 0.1063 6.52 4.84097 4.87105 3.45632
13 1 2 151,064 157.38 23.4 2.00 0.0806 8.50 5.01756 5.05869 3.15274
14 1 2 84.49 88.76 19.7 1.00 0.1122 6.18 4.43662 4.48593 2.98062
15 2 1 193.17  210.60 28.5 0.67 0.0654 10.50 5.26356 5.34995 3.34990
16 2 1 173.30  177.10 40.2 1.33 0.1121 6.18 5.15500 5.17669 3.69387
17 2 1 151.59  155.49 33.3 3.00 0.0944 7.34 5.02117 5.04657 3.50556
18 1 2 165.54 181.80 23.9 4.00 0.0640 10.84 5.10921 5.20290 3.17388
19 2 1 117,76 120.95 21.1 1.00 0.0939 7.38 4.76852 4.79537 3.04927
20 1 2 78.13 91.25 22.6 1.67 0.0884 7.84 4.35836 4.51356 3.11795
21 1 2 157. 160.75 29.3 3.00 0.1140 6.08 5.06250 5.07986 3.37759
22 1 2 115.57 118.80 24.1 3.00 0.1154 6.00 4.74991 4.77741 3.18221
23 1 2 136.89 140.88 31.8 1.00 0.0918 7.55 4.91918 4.94789 3.45947
26 2 1 109.17  116.25 23.4 0.67 0.1019 6.80 4.69289 4.75572 3.15274
25 2 1 117.32 121.19 24.8 1.33 0.0875 7.92 4.76494 4.79734 3.21084
26 1 2 153.89 161.25 21.7 2.00 0.0775 8.95 5.03623 5.08294 3.07731




HHach menl~ =

FIG P—2. PLASMA EI'ODOLAC LEVELS

ETODOLAC TABLETS, 400 MG, ANDA =74-846
UNDER NON-FASTING CONDITIONS

DOSE=400 MG

1=TEST-FASTING

TRT

(INVAMED)

TIME, HRS

He—sje—sie g8 2

2=TEST-FED (INVAMED)

!

3=REFERENCE-FED (WYETH-AYERST)
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FIG P—1. PLASMA ETODOLAC LEVELS

ETODOLAC TABLETS, 400 MG, ANDA #74-846
UNDER FASTING CONDITIONS
DOSE=1 X 400 MG

.......

TIME, HRS

TRT Ao B 2

1=TEST PRODUCT (INVAMED) 2=REFERENCE PRODUCT (WYETH-AYERST)
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ETODOLAC 400 MG TABLET FOOD STUDY
INVAMED P95-298
PK PARAMETERS

---------------------------------- PRODUCT=A:TEST FAST ----=--cccccccemmecemmamooanceccan.

SUBJECT AUCTLQC AUCINF CMAX TMAX KELM THALF REGSTART REGEND
1 157.7 163.3 39.4 0.67. 0.0882 8.04 8 36
2 az.1 85.9 17.6 2.00 0.1133 6.12 8 24
3 132.5 137.8 3.3 2.00 0.0907 7.64 10 30
4 162.5 166.3 30.9 1.33 0.0934 7.42 8 36
5 134.0 137.4 35.3 1.00 0.1108 6.26 8 30
) 138.6 141.6 2.7 1.67 0.1160 5.98 8 30
8 161.4 164.9 26.4 1.33 0.0920 7.54 10 36
9 107.6 116.3 19.3 2.00 0.0740 9.37 8 30
10 176.2 181.1 28.7 2.50 0.0936 7.41 6 36

1n 111.5 114.5 20.+ 4.00 0.1407 .93 6 2
12 183.5 188.0 29.8 1.33 0.0902 7.69 8 36
13 142.0 145.8 25.9 1.33 0.0917 7.56 8 36
14 9b.b 9.7 7.7 1.00 0.1021 6.79 8 24
15 136.4 139.5 21.5 0.67  0.1092 6.35 é 36
16 115.1 119.7 17.4 0.67 0.0881 7.87 6 36
17 70.5 3.8 18.4 1.67 0.1147 6.04 8 26
18 111.9 117.3 32.4 0.67 0.1035 6.69 8 24
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ETODOLAC 400 MG TABLET FOOD STUDY
INVAMED P95-298
PK PARAMETERS

sseescsressscccsctaccsscsncccsconnn PRODUCT=B:TEST FED --<----c-cc-sscccccocccccscnccncne .-
SUBJECT AUCTLGC AUCINF CHAX TMAX KELM THALF REGSTART REGEND
1 138.6 142.6 25.40 1.67 0.0943 7.35 10 36
2 7.7 7.8 9.38 6.00 0.1587 .37 8 26
3 130.6 133.9 22.20 2.00 0.0922 7.52 10 36
4 143.7 148.3 21.30 2.50 0.0936 7.40 8 36
5 120.5 125.5 15.30 3.00 0.1083 6.40 8 30
6 132.4 135.9 16.00 4.00 0.0972 7.13 8 36
8 116.3 118.4 10.50 6.00 0.1021 6.79 10 36
9 106.3 110.7 20.30 1.33 0.0916 7.57 8 30
10 163.1 167.5 15.00 6.00 0.1038 6.68 8 v 3%
1} 100.5 107.9 21.40 1.33 0.1512 4.58 8 16
12 148.2 153.3 20.30 4.00 0.0922 7.52 8 36
13 123.2 132.6 25.80 2.00 0.0808 a.58 8 30
16 83.3 87.5 16.60 2.00 0.0758 9.15 8 36
15 114.1 116.8 13.70 6. 0.1173 5.91 10 36
16 110.1 113.4 15.30 2.50 0.1130 6.13 8 30
17 62.5 68.5 15.20 1.00 0.1267 5.47 8 16
18 87.6 91.1 24.50 0.67 0.1158 5.98 8 24
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ETODOLAC 400 MG TABLET FOQO STUDY
INVAMED P95-298
PK PARAMETERS

-------------------------------- PRODUCT=C:REFERENCE FED -=--=-==-=--=--=--=---=c-cocccecann.

SUBJECT AUCTLEGC AUCINF CMAX TMAX KELM THALF REGSTART REGEND
1 145.2 149.7 21.5 1.33 0.0904 7.67 10 36.0
2 81.7 84.6 17.1 2.00 0.1326 5.23 8 26.0
3 116.3 118.9 16.0 0.67 . 0.1005 6.89 10 - 30.0
4 130.9 135.1 20.4 1.67 0.0949 7.30 8 36.0
5 109.7 113.1 22.9 1.33 0.1090 6.36 8 30.0 *
6 138.9 142.8 40.0 0.67 0.1058 6.55 8 30.0
8 112.2 17.7 21.8 1.33 0.0758 9.15 12 36.0
9 106.8 112.4 19.7 1.00 0.0772 8.98 8 \ 36.0
10 156.2 160.3 17.7 2.50 0.1035 6.69 12 35.0

1 107.6 110.3 30.9 1.00 0.1479 4.69 4 24.0
12 149.9 155.6 18.7 1.33 0.0920 7.53 6 36.0
13 128.4 132.4 3.2 2.00 0.0916 7.57 8 34.9
14 83.9 88.2 18.2 2.00 0.0879 7.89 8 30.0
15 119.2 123.2 21.6 1.67 « 0.1058 6.55 10 30.0
16 119.5 122.6 18.4 2.50 0.1004 6.90 8 356.0
17 5.6 8.7 13.0 1.67 0.1213 5.72 8 26.0
18 o7.2 101.7 28.5 0.67 . 0.1076 6.4k 8 24.0
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